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DETAILED ACTION 
Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 2, 4, 7, 10, 11, 13, 14, 30, 33, and 34 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Maheshwari (5,974,508) in view of Teoman et al. (6,463,509). 

Regarding Claims 1, 2, 30, 33, and 34, Maheshwari teaches a CPU with a cache memory 
system in which data is stored in the cache when a cache miss occurs and data must be staged 
from main memory ("storing data in first memory")- This cache system has the ability to enter a 
local locking mode ("pinning"), which allows the cache to lock selected time-critical entries in 
the cache to prevent them from being replaced when new data is being staged from main 
memory (Column 4, lines 33-42). Maheshwari does not teach the use of a non-volatile cache. 
Teoman et al. teaches a non- volatile cache large enough to hold several hundred megabytes 
worth of data ("mass storage cache", Column 3, lines 4-6). It would have been obvious by one 
of ordinary skill in the art at the time the invention was made to replace the cache of Maheshwari 
with the non- volatile mass storage cache of Teoman et al. because a non-volatile mass storage 
cache has the advantage of not loosing data during power loss and it can hold larger amounts of 
data than a regular cache, thus allowing it to be used as a boot source (Teoman et al., Column 3, 
lines 6-10). Although replacing the existing cache of Maheshwari for a slower non-volatile 
cache might slow down the system, Maheshwari' s intended method of processing time reduction 
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would still reduce running time (when compared to another system with a non-volatile cache) 
and the advantages of using a non- volatile cache as opposed to a regular cache is a tradeoff 
valuable enough to be worth the small slow down being caused in the system. 

Regarding Claims 4 and 7, Maheshwari teaches the storing of a least recently used bit 
(LRU) and an entry lock bit ("metadata. . . corresponding line of data is pinned") in a tag status 
field of the cache memory (Column 4, line 62 -Column 5, lines 7), 

Regarding Claims 10-1 1 and 13, Maheshwari teaches a CPU with a cache memory 
system in which data is stored in the cache when a cache miss occurs and data must be staged 
from main memory ("storing data in first memory"). This cache system has the ability to enter a 
local locking mode ("pinning"), which allows the cache to lock selected time-critical entries in 
the cache to prevent them from being replaced when new data is being staged from main 
memory (Column 4, lines 33-42). Maheshwari also teaches the storing of a least recently used 
bit (LRU) and an entry lock bit ("metadata. . . corresponding line of data is pinned") in a tag 
status field ("second storage medium included in the cache") of the cache memory (Column 4, 
line 62 -Column 5, lines 7). Maheshwari does not teach the use of a non- volatile cache. 
Teoman et al. teaches a non-volatile cache large enough to hold several hundred megabytes 
worth of data ("mass storage cache", Column-3, lines 4-6). It would have been obvious by one 
of ordinary skill in the art at the time the invention was made to replace the cache of Maheshwari 
with the non- volatile mass storage cache of Teoman et al. because a non- volatile mass storage 
cache has the advantage of not loosing data during power loss and it can hold larger amounts of 
data than a regular cache, thus allowing it to be used as a boot source (Teoman et al., Column 3, 
lines 6-10). Although replacing the existing cache of Maheshwari for a slower non-volatile 
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cache might slow down the system, Maheshwari' s intended method of processing time reduction 
would still reduce running time (when compared to another system with a non-volatile cache) 
and the advantages of using a non- volatile cache as opposed to a regular cache is a tradeoff 
valuable enough to be worth the small slow down being caused in the system. 

Regarding Claim 14, the combination of Maheshwari in view of Teoman et al. does not 
teach the use of an add-in card as a cache. It would have been obvious at the time the invention 
was made to use a flash-card ("add-in card") to replace the cache of the invention in the 
combination the of Maheshwari in view of Teoman et al. because flash cards are a type of non- 
volatile memory and a device of this type would allow the addition of a supplemental portable 
non-volatile cache; which is very convenient in portable systems. 

3. Claims 3, 8, 31, 32, and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Maheshwari (5,974,508) in view of Teoman et al. (6,463,509) as applied to claims 1, 7, 30, 
and 33 above, and further in view of Berstis (US 2002/0174370 Al). 

Regarding Claims 3, 31, and 35, the combination of Maheshwari in view of Teoman et al. 
does not teach locking data needed for system initialization. Berstis teaches locking program 
code and data needed for power-up notifications (Page 4, paragraph 52). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to integrate Berstis' 
locking of power-up data with the invention of the combination of Maheshwari in view of 
Teoman et al. because it would allow this data to be available faster for the power up procedure. 
In addition, Maheshwari teaches locking of time-critical entries, it is understood that data needed 
for power up constitutes as a time-critical entry. 
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Regarding Claim 32, it is understood that during a power-up procedure, a system's 
resources are focused on the initialization of the system and thus, pinning of other data needed 
for other purposes would be limited to a predetermined maximum amount of data that can be 
pinned in order to prevent resources from being used in unnecessary processes. 

Regarding Claim 8, the combination of Maheshwari in view of Teoman et al. does not 
teach pinning data needed for system initialization or a third state in the metadata to indicate if a 
line of data was present in the cache before system initialization. Berstis teaches locking 
program code and data needed for power-up notifications (Page 4, paragraph 52). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to integrate 
Berstis' locking of power-up data with the invention of the combination of Maheshwari in view 
of Teoman et al. because it would allow this data to be available faster for the power up 
procedure. In addition, it would have been obvious to create a third state in the metadata to 
categorize lines of data present before the system initialization since such a status bit would 
allow the system to better identify data that is necessary during the power-up process. 
4. Claims 5, 6, 9, 12, and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Maheshwari (5,974,508) in view of Teoman et.al. (6,463,509) as applied to claims 1, 4, 7, and 35 
above, and further in view of Shirata et al. (US 2001/0043784 Al). 

The combination of Maheshwari in view of Teoman et al. does not teach storing metadata 
in a second memory. Shirata et al. teaches a first and second memory which need a power 
supply or a backup power source to keep stored contents ("volatile"), in which metadata is stored 
separately in the second memory (Page 2, Paragraph 0028). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to integrate the separate storing of 



Application/Control Number: 09/894,3 10 Page 6 

Art Unit: 2188 * ■ 

metadata in Shirata et al. with the system in the combination of Maheshwari in view of Teoman 
et al. because storing the metadata separately allows the system to sort out the data by type 
(metadata vs. cached data) thus making the storage system more organized. 
5. Claims 15-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Maheshwari (5,974,508) in view of Teoman et al. (6,463,509) and further in view of Berstis (US 
2002/0174370 Al). 

Regarding Claims 15-16, Maheshwari teaches a CPU with a cache memory system in 
which data is stored in the cache when a cache miss occurs and data must be staged from main 
memory ("storing data in first memory"). This cache system has the ability to enter a local 
locking mode ("pinning"), which allows the cache to lock selected time-critical entries in the 
cache to prevent them from being replaced when new data is being staged from main memory 
(Column 4, lines 33-42). Maheshwari does not teach the use of a non-volatile cache or the 
locking data needed for system initialization. Teoman et al. teaches a non-volatile cache large 
enough to hold several hundred megabytes worth of data ("mass storage cache", Column 3, lines 
4-6). Berstis teaches locking program code and data needed for power-up notifications (Page 4, 
paragraph 52). It would have been obvious by one of ordinary skill in the art at the time the 
invention was made to replace the cache of Maheshwari with the non-volatile mass storage cache 
of Teoman et al. because a non- volatile mass storage cache has the advantage of not loosing data 
during power loss and it can hold larger amounts of data than a regular cache, thus allowing it to 
be used as a boot source (Teoman et al., Column 3, lines 6-10). Although replacing the existing 
cache, of Maheshwari for a slower non- volatile cache might slow down the system, 
Maheshwari's intended method of processing time reduction would still reduce running time 
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(when compared to another system with a non-volatile cache) and the advantages of using a non- 
volatile cache as opposed to a regular cache is a tradeoff valuable enough to be worth the small 
slow down being caused in the system. Additionally, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to integrate Berstis' locking of power- 
up data with the invention of the combination of Maheshwari in view of Teoman et al. because it 
would allow this data to be available faster for the power up procedure. Since Maheshwari 
teaches locking of time-critical entries, it is understood that data needed for power up constitutes 
as a time-critical entry. 

Regarding Claim 17, it is understood that during a power-up procedure, a system's, 
resources are focused on the initialization of the system and thus, pinning of other data needed 
for other purposes would be limited in order to prevent resources from being used in unnecessary 
processes. 

Regarding Claim 18, Maheshwari teaches the storing of a least recently used bit (LRU) 
and an entry lock bit ("metadata. . . corresponding line of data is pinned") in a tag status field of 
the cache memory (Column 4, line 62 -Column 5, lines 7). 

Regarding Claim 19, the combination of Maheshwari in view of Teoman et al. further in 
view of Berstis does not teach setting a timer upon system initialization and setting a first state 
indicating that the data is pinned only until the time expires. It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to set a timer in order to prevent 
the system initialization data from being pinned longer than it is needed. 

Regarding Claims 20 and 26, it is understood that during a power-up procedure, a 
system's resources are focused on the initialization of the system and thus, pinning of other data 
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needed for other purposes would be limited to a predetermined maximum amount of data that 
can be pinned in order to prevent resources from being used in unnecessary processes. 

Regarding Claim 21 , the combination of Maheshwari in view of Teoman et al. further in 
view of Berstis does not teach setting a second state for data that was present before system 
initialization or setting a timer upon system initialization and setting a first state indicating that 
the data is pinned only until the time expires. It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to create a second state in the metadata to categorize 
lines of data present before the system initialization since such a status bit would allow the 
system to better identify data that is necessary during the power-up process and discard data that 
is not needed. In addition, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to set a timer in order to prevent the system initialization data from 
being pinned longer than it is needed. It is understood that during a power-up procedure, a 
system's resources are focused on the initialization of the system and thus, pinning of other data 
needed for other purposes would be limited to a predetermined maximum amount of data that 
can be pinned in order to prevent resources from being used in unnecessary processes. 
Therefore, in these circumstances, a system should only pin data when the maximum amount of 
data has not been reached and the timer set has not expired. In addition, when the maximum 
amount of data has been reached and the timer has expired, if the second state of a line of data is 
not set, then this data has be cleared since it has been identified as not needed for system 
initialization and at this time, data needed for power-up takes priority. 

Regarding Claim 22, Maheshwari teaches the storing of a least recently used bit ("age of 
a line of data") in a tag status field of the cache memory (Column 4, line 62 -Column 5, lines 7). 
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The LRU bit is known to be used as a criteria discarding data that when space is needed in a 
cache. 

Regarding Claims 23, 25 and 28, Maheshwari teaches a CPU with a cache 
memory system in which data is stored in the cache when a cache miss occurs and data must be 
staged from main memory ("storing data in first memory"). This cache system has the ability to 
enter a local locking mode ("pinning"), which allows the cache to lock selected time-critical 
entries in the cache to prevent them from being replaced when new data is being staged from 
main memory (Column 4, lines 33-42). Maheshwari teaches the storing of a least recently used 
bit (LRU) and an entry lock bit ("metadata. corresponding line of data is pinned") in a tag 
status field of the cache memory ("second storage media. . . included in the cache", Column 4, 
line 62 -Column 5, lines 7). Maheshwari does not teach the use of a non-volatile cache or the 
locking data needed for system initialization. Teoman et al. teaches a non-volatile cache large 
enough to hold several hundred megabytes worth of data ("mass storage cache", Column 3, lines 
4-6). Berstis teaches locking program code and data needed for power-up notifications (Page 4, 
paragraph 52). It would have been obvious by one of ordinary skill in the art at the time the 
invention was made to replace the cache of Maheshwari with the non- volatile mass storage cache 
of Teoman et al. because a non- volatile mass storage cache has the advantage of not loosing data 
during power loss and it can hold larger amounts of data than a regular cache, thus allowing it to 
be used as a boot source (Teoman et al., Column 3, lines 6-10). Although replacing the existing 
cache of Maheshwari for a slower non- volatile cache might slow down the system, 
Maheshwari's intended method of processing time reduction would still reduce running time 
(when compared to another system with a non-volatile cache) and the advantages of using a non- 
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volatile cache as opposed to a regular cache is a tradeoff valuable enough to be worth the small 
slow down being caused in the system. Additionally, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to integrate Berstis' locking of power- 
up data with the invention of the combination of Maheshwari in view of Teoman et al. because it 
would allow this data to be available faster for the power up procedure. Since Maheshwari 
teaches locking of time-critical entries, it is understood that data needed for power up constitutes 
as a time-critical entry. 

Regarding Claim 24, the combination of Maheshwari in view of Teoman et al. further in 
view of Berstis does not teach setting a second state for data that was present before system 
initialization. It would have been obvious to create a third state in the metadata to categorize 
lines of data present before the system initialization since such a status bit would allow the 
system to better identify data that is necessary during the power-up process. 

Regarding Claim 27, the combination of Maheshwari in view of Teoman et al. further in 
view of Berstis does not teach storing metadata in a second volatile memory. Shirata et al. 
teaches a first and second memory which need a power supply or a backup power source to keep 
stored contents ("volatile"), in which metadata is stored separately in the second memory (Page 
2, Paragraph 0028). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to integrate the separate storing of metadata in Shirata et al. with the system 
in the combination of Maheshwari in view of Teoman et al. because storing the metadata 
separately allows the system to sort out the data by type (metadata vs. cached data) thus making 
the storage system more organized. 



Application/Control Number: 09/894,3 1 0 Page 1 1 

Art Unit: 2488 

Regarding Claim 29, the combination of Maheshwari in view of Teoman et al. further in 
view of Berstis does not teach the use of an add-in card as a cache. It would have been obvious 
at the time the invention was made to use a flash-card ("add-in card") to replace the cache of the 
invention in the combination the of Maheshwari in view of Teoman et al. because flash cards are 
a type of non-volatile memory and a device of this type would allow the addition of a 
supplemental portable non-volatile cache; which is very convenient in portable systems. 

Response to Arguments 
6. Applicants arguments filed on July 28 th , 2003 regarding independent claims 1, 7, 10, 15, 
23, and 30 have been fully considered but they are not persuasive. 

Applicant argues that changing the cache of Maheshwari for the non- volatile cache of 
Teoman would render the invention of Maheshwari unsatisfactory for its intended purpose since 
a non-volatile cache would introduce delays in a system whose purpose is to reduce memory 
access time. However, replacing the existing cache of Maheshwari for a slower non- volatile 
cache would not affect the method being applied to increase performance. Although the 
performance would not be as high as that of a system with a volatile memory, the method of 
Maheshwari would still reduce running time in a system with a non-volatile when this system is 
compared to other systems with non- volatile caches. Additionally, the advantages of using a. 
non-volatile cache as opposed to a regular cache can be considered a valuable tradeoff important 
enough to be worth the small slow down being endured by the system due to the chance in cache. 
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Conclusion 



7. THIS ACTION IS MADE FINAL, Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this fiiial action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Midys Inoa whose telephone number is (703) 305-7850. The 
examiner can normally be reached on M-F 7:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on (703) 306-2903. The fax phone number for 
the organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-3900. 
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